Conduction block during and after ischaemia in chronic inflammatory demyelinating polyneuropathy.
A previous study suggested that axonal hyperpolariza tion produced by maximal voluntary contraction could accentuate conduction block in symptomatic patients with chronic inflammatory demyelinating polyneuropathy (CIDP). If this is so, conduction block should occur with hyperpolarization due to other causes such as the release of ischaemia. The effects of ischaemia on axonal excitability and on impulse conduction were therefore studied in 12 healthy control subjects and seven patients with symptomatic CIDP. The compound muscle action potential (CMAP) of abductor pollicis brevis was recorded in response to supramaximal stimuli to the median nerve at the wrist alternating with measurements of axonal excitability before, during and after ischaemia for 10 min produced by inflation of a sphygmomanometer cuff around the arm. During ischaemia, the amplitude/area of the maximal CMAP was reduced in the patients by 10% and, after release of ischaemia, it was attenuated by 19%. There were only slight changes in the CMAPs in the healthy controls. The attenuation of the CMAP during ischaemia presumably results from depolarization-induced inactivation of Na(+) channels in axons critically dependent on the number of functioning Na(+) channels for action potential generation. The attenuation of the CMAP after release of ischaemia paralleled the post-ischaemic hyperpolarization and was probably precipitated by it. This study provides suggestive evidence that axonal depolarization can produce conduction block in CIDP, in addition to providing confirmation that axonal hyperpolarization can also do so. In patients with chronic demyelinating disorders, conduction block can probably result from a wider range of physiological stresses than previously appreciated, such as natural activity, ischaemia or recovery from transient ischaemia--all of which could produce fluctuations in symptoms.